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Example } — Flow chart ( three-laver membrane : 

gelatin / collagen non-woven fabric / gelatin ) 



5 wt% collagen 
solution preparation 



3 wt% collagen 
solution preparation 



spinning 



I 



in 99.5 Vol% 
EtOH 



freezing treatment 



washing 



drying under 
reduced pressure 



± 



lyophilization 



-20 °C 
12 hr 

24 hr 



collagen 
sponge 



compression 
100 kgffcm2 



glu tar aldehyde 
reaction 



5 % 
4hr 



washing 



compressed non-woven 
fabric state 



compression 
( combination ) 



100 kgtfcm2 
two layers 



3 wt% collagen 
impregnation 



forcible impregnation 
removing air to reduce pressure 



* 1 

i_ 



30 % gelatin 
solution impregnation 



freezing treatment 



I 



-20 °C 
12 hr 



compression 
400 kgf/cm2 



heat dehydration 
cross-linking 



135 °C 
12 hr 



completion 
three-layer membrane 




gelatin layer 
collagen non- 
woven fabric layer 
gelatin layer 



drying under 
low temperature 



dissolution with water, one layer 
4°C 

24 hr continue to * 1 



Figure 2 




Example 2 Flow chart ( four-layer membrane : 
hyaluronic acid / collagen non-woven fabric / c ollage n non-woven fabric / hyaluronic 

acid ) 



5 wt% collagen 
solution preparation 



5 wt% collagen 
solution preparation 



spinning 



l%glutaraldeh 
yde/EtOH mix 
4hr 



spinning 



washing 



I 



l%glutaraldeh 
yde/EtOH mix 
4hr 



drying under 
reduced pressure 



washing 



drying under 
reduced pressure 



compression 




compression 




100 kgffcm2 




100 kgf/cm2 










four- layer membrane 



I 



2-layer lamination 
compressed non-woven fabric 



20 wt% hyaluronic acid 
solution impregnation 



freezing treatment 



-20 °C 
12 hr 




lyophilization 24 hr 



A 



compression 
500 kgffcm2 



hyaluronate layer 
collagen non- 
woven fabric layer 
collagen non- 
woven fabric layer 
hyaluronate layer 



heat dehydration cross-linking 



completion 



135 C° 12 hr 



Figure 3 




Example 6 Flow chart ( five-layer membrane : 

gelatin / collagen sponre I c ollagen non-wo v en fab ric / colleen sp nn^ /pplatin ^ 



5 wt% collagen 
solution preparation 



± 



spinning 



in 99.5 Vol% 
EtOH 



washing 



J. 



drying under 
reduced pressure 



compression 
100 kgffcm2 



I 



glutaraldehyde 
reaction 



i. 



5 % 
4hr 



washing 



compression 
100 kgf/cm2 



compressed non-woven 
fabric state 



3 wt% collagen 
solution preparation 



A 



freezing treatment 



lyophilization 



-20 °C 
12 hr 

24 hr 



i- 



collagen 
sponge 



3 wt% collagen 
solution preparation 



freezing treatment 



3-layer lamination 



compression 
100 kgfcm2 



3 wt% collagen 
impregnation 



continue to next page 



X 



lyophilization 



-20 °C 
12 hr 

24 hr 



i. 



collagen 
sponge 



1 



Figure 3 (continue 




A 



removing air to reduce pressure ^ one layer 
forcible impregnation 



i. 



drying under low temperature 



A 



4°C 
24 hr 



3 wt% collagen 
solution impregnation 



A 



freezing treatment 



lyophilization 



A 



compression 
200 kgtfcm2 



A 



-20 °C 
12 hr 
24 hr 

three layers containing 
two sponge layers 



30 % gelatin 
solution impregnation 



A 



freezing treatment 



± 



-20 °C 
12 hr 



lyophilization 



compression 
400 kg£/cm2 



A 



heat dehydration cross-linking 



135 °C 
12 hr 



completion 



five-layer membrane 

gelatin layer 



collagen sponge layer 
collagen non-woven fabric 
collagen sponge layer 
gelatin layer 
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Example 7 Flow chart ( six-layer membrane : hyaluronate sponge / collagen sponge 
/ CQUagen non-woven fabric / collag en s po n ge / hvaluronate spong e ) 



5 wt% collagen 
solution preparation 



5 wt% collagen 
solution preparation 



spinning 



in 99.5 Vol% 
EtOH 



I 



washing 



spinning 



in 99.5 Vol% 
EtOH 



washing 



drying under 
reduced pressure 



drying under 
reduced pressure 



compression 
100 kgffcm2 



compression 
100 kgf/cm2 



glutaraldehyde 
reaction 



5 % 
4 hr 



± 



glutaraldehyde 
reaction 



5 % 
4hr 





washing 




washing 














compressed non-woven 




compressed non-woven 






fabric state 






fabric state 













2-layer lamination 



3 wt% colagen impregnation 



freezing treatment 



i 



lyophilization 



-20 °C , 12 hr 
24 hr 



collagen sponge state containing 
collagen non-woven fabric 



continue to next page 



1 



Figure 4 (continued/ 1 



A 



3 wt% collagen impregnation 



i- 



drying under low temperature 



a 



plate-like collagen 



A 



glutaraldehyde reaction 



dissolution 
12 hr 

two non-woven fabric layers 

5 % , 4 hr 



washing 



A 



drying under low temperature 



24 hr 



A 



3 wt% collagen impregnation 



A 



freezing treatment 



A 



-20 °C , 12 hr 



lyophilization 



A 



compression 400 kgf?cm2 



A 



24 hr -t— two sponge layers 
formation 
four layers 



3 wt% hyaluronic acid impregnation 



A 



freezing treatment 



-20 °C , 12 hr 



lyophilization 



A 



compression 400 kgl7cm2 



A 



24 hr 



six-layersisix-layer membrane 



heat dehydration cross-linking 



completion 




hyaluronic acid sponge 
collagen sponge 
collagen non-woven fabric 
collagen non-woven fabric 
collagen sponge 
hyaluronic acid sponge 
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